Potential roles of synonymous codon usage and tRNA concentration in hosts on the two initiation regions of foot-and-mouth disease virus RNA.
The open reading frame of foot-and-mouth disease virus (FMDV) contains two authentic initiation codons and the second initiation codon is often selected in high frequency. In the study, we analyzed the effects of the host-cell synonymous codon usage and the overall tRNA concentration in the hosts on the region flanked by the two initiation codons (termed as the region 1) and the same length starting from the second initiation codon (defined as the region 2). We find that low-usage codons of hosts are more selected in the region 1 than the region 2; no obvious usage bias of codon with high C/G content exists in the region 1, and the latter part (ranging from the 13th codon position to the 28th codon position) of the region 1 generally contains the codon sites with the generally lower tRNA concentration than the counterpart of the region 2. The low-usage codons of the hosts with high selection in the region 1 and the cluster codon position with low tRNA concentration in the region 1 may serve as potential factors in decreasing the translation rate of the region 1 caused by initiation from the first start codon of FMDV.